PHYSIOCRATS

6495

PHYSIOLOGY

that physics comprises the trunk
which unifies the whole system of
natural science.

Thus, chemistry is so bound up
with the properties of matter and
changes in energy distribution that
it could quite properly be regarded
as a specialised branch of physics.
All chemical reactions are depen-
dent upon the establishment of an
energy equilibrium under the exist-
ing conditions, and if these change
the course of the reaction may be
altered or even reversed. An in-
stance of the practical application
of the reversibility of chemical
reaction is the lead accumulator,
which is of great importance in
practical physics and is familiar
to nearly everyone in connexion
with motor cars or wireless sets.
Geology depends on the use of
various branches of physics, par-
ticularly optics, to interpret the
structure and history of the earth's
crust. Astronomy is entirely de-
pendent on the knowledge of the
properties of light : while biology
involves the application of physical
methods to living cell structures.

Mathematics is the means of
expressing the fundamental laws
of physics which have been de-
rived from observed phenomena.
The further mathematical develop-
ment of these laws has made it
possible to deduce many proper-
ties of matter from theoretical
considerations before they could
be experimentally demonstrated.
This has helped research work to
proceed along systematic lines
and produced a very much more
rapid increase in knowledge than
could have resulted from a con-
tinuance of the haphazard methods
which were perforce employed by
the pioneers responsible for the
original observations upon which
the fundamental laws were found-
ed. The most spectacular progress
has been in the field of the struc-
ture of matter. The transmutation
of one element into another has
ceased to be the alchemist's
dream and become the physicist's
achievement. Enormous possi-
bilities became obvious in the
release of energy by controlled
atomic fission.

The Institute of Physics, found-
ed in 1920 under the auspices of
the Faraday society, the Optical
society, and the Physical society
of London, has done valuable
work in coordinating the efforts of
the numerous bodies engaged in
the study and application of
physical science.

Separate articles in this Encyclo-
pedia describe the scope and use
of the various physical sciences.

See  Electricity ;    Heat;    Light;
Magnetism ; Matter; Optics, etc.
Peter F. F. Clephane

Physiocrats (Gr. physis, na-
ture; kratein, to rule). An 18th cen-
tury school of French economists.
Founded by Fra^ois Quesnay
(q.v.), they taught that the land is
the source of all wealth, and agri-
culture and mining the only indus-
tries that produce wealth. They
were strongly opposed to the mer-
cantile system then dominant in
France and to a lesser extent in
England, and demanded that all
taxation should be paid from the
produce of the land. Their doctrines,
put forward earlier by Richard
Cantillon, were extended by Ques-
nay and his friends, calling them-
selves the Economists. They were
a considerable influence in the
development of the "single tax"
ideas of Henry George (q-v.).
Dupont de Nemours, one of the
school, was responsible for the
name. See Smith, Adam. Consult
The Physiocrats, H. Higgs, 1897.

Physiognomy (Gr. phi/sis, na-
ture). Art of judging character
from external features, especially
the face. Aristotle wrote about it,
finding a certain resemblance be-
tween men and the qualities of the
animals that in feature they re-
sembled. Many other writers, both
in classical times and later, dealt
with the subject, and it was a
popular subject for theories of all
kinds. Professors of physiognomy
sprang up, many of them charla-
tans, and in 1743, in England, an
Act was passed providing that all
those pretending to be skilled
therein should be punished. There
is, however, a modern and more
scientific form of physiognomy,
which may be described as ^a
study of the emotions as expressed
by the muscles. This is useful in
criminology. See Criminology;
Phrenology; Psychology.

Physiography (Gr. physis, na-
ture ; graphein, to describe). Sci-
ence which deals with the earth and
its place in nature. As a compre-
hensive study it is chiefly con-
cerned with the coordination of
the results of other sciences : from
astronomy it accepts the story of
the earth as a planet; from geo-
logy the account of the structure of
the rocks ; from meteorology and
oceanography the sum of our
knowledge of the air and the sea.
With these fundamentals it co-
ordinates the facts of physical geo-
graphy, and includes some account
of human activities, and in doing
so leads to the more comprehen-
sive study of man in relation to
his environment.

Physiology. Branch of biology
which deals with the functions,
as distinct from the structure, of
living organisms, whether plants
or animals. The physiology of
plants is usually included in the
science of botany, and the physio-
logist is primarily concerned with
the functions of animals. The term
function is used to mean the char-
acteristic actions performed by an
animal or by its constituent parts ;
thus the car is concerned with the
function of hearing. Physiology is
the province of the physician;
anatomy that of the surgeon.
The study of even the simplest
forms of animal life throws light
on the functions of those higher in
the scale of evolution, since certain
characteristic functions arc dis-
played by all animals. They pos-
sess the power to take in food,
build this up into their own sub-
stance, and reject the waste pro-
ducts formed during this process.
The power to grow in size repre-
sents one aspect of this function.
They are able to reproduce them-
selves, thereby giving rise to other
animals. Finally, they are in-
fluenced by changes in their sur-
roundings, which act as stimuli to
which they can respond by some
alteration within themselves.
The simplest form of animal life
consists of a single cell. Tin's is a
tiny particle of living material,
semi-fluid in consistency, and
called protoplasm. Part of thin
little mass of protoplasm difTorw
from the remainder in appearance
and chemical nature, and is known
as the nucleus. Chemical analysis
of such an organism reveals no-
thing in its composition which may
not occur in dead matter ; not by
its composition or even its struc-
ture, but by its power to move,
nourish, and to reproduce itself, do
we recognize an animal to bo alive.
The physiologist linrls that living
organisms possess two character-
istic properties, upon the posses-
sion of which depends their ability
to carry out their functions. The
first is that the living animal is con-
stantly undergoing change ; every
day part of its protoplasm is de-
stroyed and is replaced by the
building up of new protoplasm.
The second is that the animal has
the power to store up energy in its
body, and to expend part 'of this
energy from time tu time.
if, however, the animal is to re-
new its protoplasm and to store up
energy, it must be supplied with
food. This, after undergoing a pre-
liminary process of digestion, fur-
nishes the raw material which tho
living animal transmutes into